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ABSTRACT
Background: The most recent vancomycin monitoring guideline 
recommends targeting a value for area under the curve (AUC) of 400 to 
600 mg*h/L, with an assumed minimum inhibitory concentration (MIC) 
of 1 mg/L. Few studies have investigated the effect of this method on 
vancomycin dosing regimens, relative to a target trough concentration of 
15 to 20 mg/L. 

Objective: To compare vancomycin dosing regimens generated with the 
2 monitoring methods. 

Methods: This retrospective chart review included hospitalized patients 
who received vancomycin between May 2019 and April 2020. The dosing 
regimens were compared, with the paired Student t test, in terms of unit 
dose, daily dose, and dosing interval. Variables of interest were collected 
from electronic medical charts. A pharmacy resident used first-order 
pharmacokinetic equations to determine dosing regimens based on 
AUC monitoring. Local pharmacists retrospectively determined dosing 
regimens for trough-based monitoring. 

Results: Of 100 courses of treatment initially identified, 66 were 
included in the analysis. The unit dose was similar with the 2 methods 
(1086 mg with AUC-based monitoring versus 1100 mg with trough-
based monitoring; p = 0.62). AUC monitoring was associated with a 
12.8% lower daily dose (2294 mg versus 2630 mg; p < 0.001) and 
a 13.5% longer dosing interval (13.24 h versus 11.67 h; p < 0.001) 
relative to trough-based monitoring. AUC monitoring also generated a 
lower extrapolated trough concentration (12.90 mg/L versus 16.22 mg/L; 
p < 0.001). 

Conclusions: A target trough concentration of 15 to 20 mg/L was 
confirmed as being unnecessarily high. AUC monitoring could allow 
a reduction in daily vancomycin dose and an extension of the dosing 
interval relative to trough-based monitoring.

Keywords: area under the curve, drug regimen, pharmacokinetics, 
pharmacodynamic, therapeutic drug monitoring, vancomycin

RÉSUMÉ
Contexte : La plus récente directive en matière de surveillance de la 
vancomycine recommande de cibler une valeur de surface sous la courbe 
(en anglais, AUC) de 400 à 600 mg*h/L, avec une concentration minimale 
inhibitrice (CMI) supposée de 1 mg/L. Peu d’études ont étudié l’effet 
de cette méthode sur les schémas posologiques de la vancomycine, par 
rapport à une concentration minimale cible de 15 à 20 mg/L.

Objectif : Comparer les schémas posologiques de la vancomycine générés 
avec les 2 méthodes de surveillance.

Méthodes : Cette revue rétrospective des dossiers comprenait des 
patients hospitalisés ayant reçu de la vancomycine entre mai 2019 et avril 
2020. Un test de Student pour données appariées a été réalisé afin de 
comparer les schémas posologiques sur le plan de la dose unitaire, de la 
dose quotidienne et de l’intervalle de dosage. Les variables d’intérêt ont 
été recueillies à partir de dossiers médicaux électroniques. Un résident en 
pharmacie a utilisé des équations pharmacocinétiques de premier ordre 
pour déterminer les schémas posologiques en fonction de la surveillance de 
l’AUC. Les pharmaciens locaux ont déterminé rétrospectivement les schémas 
posologiques pour la surveillance basée sur la concentration résiduelle.

Résultats : Sur 100 cours de traitement initialement identifiés, 66 ont été 
inclus dans l’analyse. La dose unitaire était similaire avec les 2 méthodes 
(1086 mg avec surveillance basée sur l’AUC contre 1100 mg avec 
surveillance basée sur la concentration résiduelle; p = 0,62). La surveillance 
de l’AUC était associée à une dose quotidienne inférieure de 12,8 % 
(2294 mg contre 2630 mg; p < 0,001) et à un intervalle de dosage plus 
long de 13,5 % (13,24 h contre 11,67 h; p < 0,001) par rapport à la 
surveillance basée sur la concentration résiduelle. La surveillance de l’AUC 
a également généré une concentration minimale extrapolée plus faible 
(12,90 mg/L contre 16,22 mg/L; p < 0,001).

Conclusions : Une concentration résiduelle cible de 15 à 20 mg/L a 
été confirmée comme étant inutilement élevée. La surveillance de l’AUC 
pourrait permettre une réduction de la dose quotidienne de vancomycine 
et un allongement de l’intervalle de dosage par rapport à la surveillance 
basée sur la concentration résiduelle.

Mots-clés : surface sous la courbe, schéma thérapeutique, 
pharmacocinétique, pharmacodynamique, suivi thérapeutique 
médicamenteux, vancomycine

Note: This article contains supplementary material (Supplements 1 
and 2), available at https://www.cjhp-online.ca/index.php/cjhp/issue/
view/208
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INTRODUCTION

Vancomycin is an antibiotic widely used for severe gram- 
positive infections, especially in the treatment of infec-
tions caused by methicillin-resistant Staphylococcus aureus 
(MRSA), which can lead to more than 20% mortality.1 
Therapeutic drug monitoring is essential for patients receiv-
ing vancomycin therapy to ensure that serum concentra-
tions are sufficient to treat the infection.2 However, high 
serum trough concentrations of vancomycin are associated 
with an increased risk of acute kidney injury (AKI).2,3

In 2020, the US consensus guideline for therapeutic 
monitoring of vancomycin was revised on the basis of the 
best current evidence.4 According to the guideline, thera-
peutic drug monitoring of vancomycin should be based on 
the ratio of area under the curve over 24 hours to minimal 
inhibitory concentration (AUC24/MIC).4 An AUC24/MIC 
ratio of 400 to 600 (assuming vancomycin broth microdilu-
tion MIC of 1 mg/L) should be advocated to achieve efficacy 
and patient safety for serious MRSA infections.4

Previously, the 2009 version of the guideline advised 
targeting a serum trough concentration of 15 to 20 mg/L 
for severe infections as a surrogate marker for AUC24/MIC 
ratio above 400.5 This method was easy to use and required 
only 1 blood sample. However, it was later shown that the 
trough concentration does not adequately predict AUC in 
at least 25% of cases, leading to an overestimation of the 
required dose and thereby increasing patients’ exposure to 
vancomycin.6,7 Several studies also showed an increased 
risk of AKI with this approach.8,9 Some patients may not 
fully recover from vancomycin nephrotoxicity, and even 
patients with mild AKI have significantly increased mor-
bidity, length of stay, and health care costs.10 

Trough-based monitoring is still widely used by phys-
icians and pharmacists in health care centres in Canada 
and the United States. A national survey of vancomycin 
monitoring was conducted in the United States in 2019, 
with responses from 78 representatives of hospital phar-
macy departments.11 The study showed that 77% of medical 
centres were still using trough-based monitoring and that 
the main barrier to the implementation of AUC monitoring 
was a lack of knowledge. Other barriers identified were a 
lack of time, the impression that the AUC method has not 
proven superior, and other logistical reasons, such as fre-
quent errors in the timing of blood samples.11 

Until recently, our Canadian centre was still determin-
ing vancomycin dosing regimens according to target trough 
concentration, with pharmacists monitoring serum 
trough concentrations of vancomycin for all patients treated 
with this antibiotic. A transition to monitoring based on 
AUC24/MIC would be a significant change of practice and 
represented a great challenge. 

Although software using Bayesian methods can esti-
mate AUC from a single serum concentration, acquisition of 

such a software program is not currently being considered 
at our centre. Therefore, first-order pharmacokinetic equa-
tions are required to estimate the AUC. This approach relies 
on the determination of 2 serum concentrations from sam-
ples obtained at or near steady-state, which increases the 
need for nursing time and laboratory resources.12

Despite growing data on the subject, few studies have 
looked at the differences between dosing regimens generated 
with these 2 monitoring methods. Some data on cumulative 
exposure are available, but not information on the dosing 
intervals used.13 We performed a local study to determine 
the impact of implementing routine AUC24/MIC monitor-
ing on dosing regimen adjustments made by pharmacists.

The primary objective of this study was to compare 
vancomycin dosing regimens generated with trough-based 
monitoring and AUC24/MIC monitoring. The dosing regi-
mens generated were compared in terms of unit dose, total 
daily dose, dosing interval, extrapolated trough concentra-
tion, and extrapolated AUC. The secondary objectives were 
to describe the relationship between the trough concentra-
tion and the AUC and to describe the prevalence of AKI 
associated with vancomycin therapy under current practice 
at our centre. 

METHODS
This retrospective chart review was conducted at a 250-bed 
teaching hospital in Canada, which serves as the regional 
referral centre for patients with peripheral vascular disease. 
The study included hospitalized patients who received IV 
vancomycin between May 2019 and April 2020 and was 
approved by the hospital’s research ethics board. Courses 
of therapy were systematically selected after application of 
specific inclusion and exclusion criteria, described below. 
To improve the sample size, a given patient was eligible for 
selection if they received multiple courses of vancomycin 
treatment (e.g., during different hospital stays).

Courses of therapy were eligible for inclusion if the 
patients were 18 years of age or older and had been treated 
with vancomycin for a suspected or confirmed pathogen that 
required this antibiotic. In addition, to allow performance 
of AUC calculations, eligibility required at least 2 measured 
values for serum vancomycin concentration: a postdistribu-
tional peak concentration (0.5–3 hours) and a trough concen-
tration at the end of the dosing interval (0–0.5 hours). Samples 
for determination of serum concentration had to have been 
drawn near steady state, as defined by a peak obtained after 
the third (or a later) vancomycin dose. Patients with a pre- 
existing need for renal replacement therapy,14 those receiving 
vancomycin by a route other than IV, and those with central 
nervous system infection were excluded.12,15 Bone cement 
loaded with vancomycin, which may be applied locally dur-
ing surgery, also affects serum concentration of the drug; 
patients treated with this cement were also excluded.16 
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All data were collected by a single reviewer, a phar-
macy resident (A.D.S.), using a standardized data collection 
tool. In May 2020, demographic data, weight, indication for 
antibiotic therapy, total duration of treatment, medication 
administration record, and laboratory values were collected 
from the patients’ electronic medical charts. The indication 
for vancomycin therapy was obtained from the pharmacist’s 
note or the final discharge summary (if not clearly men-
tioned in the note). The dates and times of administration 
of vancomycin, the infusion rate, and the dosing regimens 
were obtained from the medication administration record. 
Other potentially nephrotoxic medications were also iden-
tified. The following drugs were considered nephrotoxic: 
aminoglycosides, angiotensin-converting enzyme inhib-
itors, angiotensin receptor blockers, amphotericin B, IV 
contrast dyes, furosemide, nonsteroidal anti-inflammatory 
drugs, piperacillin–tazobactam, and vasopressors.3 

For determination of AUC, first-order pharmaco
kinetic equations developed by Pai and others were used, 
which allow AUC to be reliably estimated from 2 blood 
samples17,18 (detailed equations are available in Supple-
ment 1, available at https://www.cjhp-online.ca/index.php/
cjhp/issue/view/208). A local spreadsheet (Office 365 Excel, 
Microsoft Corporation) was used to generate the dosing 
regimens from 2 blood samples. The target AUC24/MIC was 
400 to 600.4 For this study, the MIC was presumed to be 
1 mg/L, rather than being measured, because vancomycin 
resistance is rare at our centre (less than 1% for the per-
iod 2016–2019). This assumption also corresponds to inter-
national MRSA surveillance data and current guideline 
recommendations for monitoring vancomycin.4,19,20 

For trough-based monitoring, a panel of 3 pharmacists, 
including the pharmacy resident (A.D.S.), determined the 
dosing regimens for purposes of the study. Trough values, 
current dosing regimen, age, and estimated glomerular 
filtration rate, as collected from the medical charts, were 
provided to the pharmacists, with peak values blinded. The 
pharmacists were instructed to adjust the dose of vanco-
mycin on the basis of their clinical experience, assuming 
that the sample for determination of trough concentration 
was drawn at steady state and the target trough concentra-
tion was 15 to 20 mg/L. The pharmacists independently 
determined each patient’s adjusted dosing regimen. Any 
disagreements were resolved by discussion and consensus. 
No additional information was given to or considered by 
the panel. This approach closely approximates the method 
currently used for dosage adjustments in our centre. 

The dosing regimens generated with both monitoring 
methods were then entered in a spreadsheet containing 
pharmacokinetic equations to determine the extrapolated 
trough concentration and extrapolated AUC based on the 
patient’s medication half-life and volume of distribution 
previously calculated from the 2 blood samples. Given 
the retrospective design of this study, the patients did not 

actually receive the dosing regimens generated by either 
monitoring method.

For determination of AKI prevalence at our centre, we 
defined a nephrotoxic event as an increase in serum cre-
atinine of 44 μmol/L or greater than 50% relative to pre-
treatment values for more than 2 consecutive days during 
vancomycin treatment.5 Trough-based monitoring was 
routinely used at our centre during the study period.

Where appropriate, descriptive statistics, such as 
means with standard deviations and medians, were calcu-
lated for quantitative variables of the dosing regimens and 
to describe the study population. Mean unit doses, daily 
doses, weight-based daily doses, and dosing intervals were 
compared with the paired Student t test to meet the pri-
mary objective, namely the comparison of dosing regimens 
determined with the 2 monitoring methods. The extrapo-
lated trough and AUC values obtained for the new dosing 
regimens determined with the 2 monitoring methods were 
also compared with the paired Student t test. A scatter plot 
of these 2 markers was prepared to describe the relation-
ship between trough concentration and AUC. For calcu-
lating the prevalence of nephrotoxicity, each patient was 
included only once, regardless of the number of courses 
of vancomycin treatment. All statistical tests were 2-sided, 
and p  values less than 0.05 were considered statistically 
significant. Statistical analyses were performed with SPSS 
software (version 25.0; IBM Corporation). 

RESULTS
One hundred courses of vancomycin therapy adminis-
tered during the study period (May 2019 to April 2020) 
were screened. Of these, 34 courses were excluded, mainly 
because they did not reach a steady state before blood sam-
pling (n = 16) or because the sample for peak concentration 
was drawn at the wrong time, mostly during the infusion 
period (n = 13). Other courses of therapy were excluded 
because the charts were incomplete (n = 4 with no data for 
time of blood sampling) or because vancomycin cement 
was used during surgery (n = 1). After these exclusions, a 
total of 66 courses of treatment, received by 51 patients, 
met the inclusion criteria. Patients’ ages ranged from 26 to 
84 years. Baseline demographic and clinical characteristics 
of the study population are shown in Table 1.

Patients received 3 to 12 doses of vancomycin before 
sampling for the peak value used for this study (third dose 
for 38 courses of therapy, fourth dose for 17 courses of ther-
apy, and fifth or subsequent dose for 11 courses of therapy). 
The mean daily vancomycin dose was 29.94 mg/kg at that 
time. The mean elimination half-life in the study popula-
tion was 9.64 hours, and the mean volume of distribution 
was 0.74 L/kg. Detailed characteristics can be found in Sup-
plement 2 (available at: https://www.cjhp-online.ca/index​
.php/cjhp/issue/view/208).

https://www.cjhp-online.ca/index.php/cjhp/issue/view/208
https://www.cjhp-online.ca/index.php/cjhp/issue/view/208
https://www.cjhp-online.ca/index.php/cjhp/issue/view/208
https://www.cjhp-online.ca/index.php/cjhp/issue/view/208
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For the primary outcome, vancomycin dosing regi-
mens generated with the 2 monitoring methods are shown 
in Table 2. A significantly lower daily dose was obtained 
with AUC monitoring than with trough-based monitoring, 
but the mean unit doses were similar with the 2 methods.

The dosing intervals were significantly longer with 
AUC monitoring than with trough-based monitoring. The 
distributions of dosing intervals with the 2  monitoring 
methods are shown in Figure 1. 

First-order equations were used to calculate the 
extrapolated trough and AUC values for each dosing regi-
men obtained with each monitoring method. The results are 
also shown in Table 2. The mean extrapolated trough con-
centration with trough-based monitoring was 16.22 mg/L, 
which correlated with pharmacists’ instructions to achieve 
a trough concentration between 15 and 20 mg/L. 

The relationship between the trough concentration 
of vancomycin and AUC is shown in Figure 2. Of the 
17  patients with a trough concentration between 15 and 
20  mg/L, 10 (59%) had an AUC in the therapeutic target 
of 400 to 600 mg*h/L, whereas 6 (35%) had an AUC of 
more than 600 mg*h/L. Conversely, of the 28 patients with 
a trough concentration between 10 and 14 mg/L, 25 (89%) 
had an AUC of 400 to 600 mg*h/L, and only 2 (7%) had an 
AUC below 400 mg*h/L. 

The prevalence of AKI during vancomycin treatment 
in the study population was another secondary outcome of 
this study, and results related to this outcome are displayed in 
Table 3. Most patients (n = 37/51, 73%) were receiving at least 
1 concomitant nephrotoxic medication; in  relation to the 
66 courses of treatment, the most frequent nephrotoxic medi-
cations were contrast dye (n = 20/66, 30%) and furosemide 
(n = 16/66, 24%). At our centre, 6 of the 51 patients had AKI 
during their vancomycin treatment; as noted above, the mon-
itoring method used at the time was mostly trough-based 
monitoring. Patients with AKI were treated with vancomycin 
for a median of 14 days (range 5–28 days). Subgroup analysis 
could not be performed because of the low number of events.

DISCUSSION

To our knowledge, this is the first study to compare vanco-
mycin dosing regimens determined retrospectively by 
2  different methods for the same patients, which ensured 
similarity of the comparator groups, with limited con-
founding. Our results show that use of AUC for therapeutic 
drug monitoring would allow a significant reduction in 
daily dose of vancomycin and a significant lengthening of 
the dosing interval, which would expose patients to a lower 
trough concentration and lower AUC. 

We hope that our data, combined with those from 
other studies, will prove to physicians and pharmacists that 
the trough concentration is not a good surrogate marker for 
AUC and that its use may lead to overtreatment of patients. 
Indeed, in our study, more patients had the dosing regimen 
adjusted upward with trough-based monitoring (relative to 
AUC-based monitoring) to achieve the unnecessarily high 
target trough concentration of 15 to 20 mg/L, which is con-
sistent with many observations reported in the literature.17,21 

TABLE 1. Demographic and Clinical Characteristicsa

Variable

No. (%) of 
Treatment Coursesb

(n = 66)

Age (years) (mean ± SD) 64.9 ± 11.9

Sex, male 	 43	 (65)

Weight (kg) (mean ± SD) 76.56 ± 16.31

BMI (mean ± SD)c 26.85 ± 5.31

Baseline eGFR (mL/min/1.73 m2)
< 30 	 0	 (0)
30–59 	 5	 (8)
60–89 	 20	 (30)
≥ 90 	 41	 (62)

Length of hospital stay (days)  
(median and range)

	 12	 (2–90)

Total length of treatment (days)  
(median and range)

	 6	 (1–38)

ICU admission 	 34	 (52)

Septic shock 	 7	 (11)

Infection-related death 	 3	 (5)

Bacteria 
Known MRSA carrier 	 2	 (3)
Proven MRSA infection 	 7	 (11)
Staphylococcus epidermidis 	 14	 (21)
Enterococcus 	 10	 (15)
Other 	 15	 (23)
Culture unavailable 	 20	 (30)

Indication for vancomycin
Bacteremia 	 5	 (8)
Abdominal infection 	 5	 (8)
Skin and soft tissue infection 	 7	 (11)
Pneumonia 	 4	 (6)
Bone and joint infection 	 8	 (12)
Urinary tract infection 	 2	 (3)
Endocarditis 	 8	 (12)
Endovascular prosthesis 	 10	 (15)
Postoperative wound 	 6	 (9)
Prosthetic joint 	 4	 (6)
Unknown 	 7	 (11)

BMI = body mass index, eGFR = estimated glomerular filtration rate, 
ICU = intensive care unit, MRSA = methicillin-resistant Staphylococcus 
aureus, SD = standard deviation.
aThe data represent 51 individual patients, with some patients 
contributing data for more than 1 course of treatment. 
bExcept where indicated otherwise. 
cn = 64 (data missing for 2 courses of therapy).
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For example, in a Monte Carlo simulation of 5000 patients, 
Pai and others17 showed that 60% of patients could reach 
a therapeutic AUC (> 400 mg*h/L) with a trough concen-
tration of less than 15 mg/L. In our study, the proportion 
was even higher than that, with 89% of patients who had 
a trough concentration between 10 and 14 mg/L having an 
AUC of 400 to 600 mg*h/L. 

Our results are also useful to help health care profes-
sionals better understand the difference between the 2 mon-
itoring methods, through provision of specific clinical 
variables, such as the unit dose and the dosing interval. Few 
other studies have examined actual differences between dos-
ing regimens. In a retrospective, quasi-experimental study 
of 1280 hospitalized patients, Finch and others13 compared 

TABLE 2. Vancomycin Dosing Regimens with Therapeutic Drug Monitoring Based on Trough Concentration and AUC (n = 66 
Treatment Courses)a

Variable

TDM Method; Mean ± SD
Mean Difference 

(95% CI)
Relative Difference 

(%) p ValueTrough AUC

Unit dose (mg) 	 1100 ± 191 1086 ± 197 	 –14	 (–70 to –42) –1.27 0.62

Daily dose (mg) 	 2630 ± 907 2294 ± 901 	 –336	 (–460 to –212) –12.76 < 0.001

Daily dose, weight-based (mg/kg)b 	 35.05 ± 12.34 30.24 ± 10.60 	 –4.81	 (6.48 to –3.15) –13.72 < 0.001

Interval (h) 	 11.67 ± 6.28 13.24 ± 6.76 	 +1.58	 (–0.77 to 2.38) +13.45 <0.001

Extrapolated trough (mg/L) 	 16.22 ± 3.28 12.90 ± 2.49 	 –3.32	 (–4.25 to –2.38) –20.47 <0.001

Extrapolated AUC (mg*h/L) 	 594.77 ± 104.36 509.48 ± 58.64 	 –85.29	 (–111.61 to –58.98) –14.34 <0.001

AUC = area under the curve, CI = confidence interval, SD = standard deviation, TDM = therapeutic drug monitoring.
aComparison analyzed by paired t test.
bDivided by total body weight in kilograms.

FIGURE 1. Vancomycin dosing interval with the initial dose and the 2 monitoring methods after dosing adjustment (n = 66 
treatment courses). Trough = monitoring on the basis of trough concentration of medication, AUC = monitoring on the basis of 
area under the curve. 
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cumulative doses of vancomycin determined with AUC- 
and trough-based monitoring. AUC-based monitoring 
allowed 4% to 7% lower cumulative vancomycin doses at 24, 
48, and 72 hours than trough-based monitoring. This dif-
ference was statistically significant but appears small rela-
tive to our results, which would have allowed a significant 

FIGURE 2. Relationship between trough concentration of medication and area under the curve (AUC) in patients 
receiving vancomycin (n = 66 treatment courses).

TABLE 3. Acute Kidney Injury during Vancomycin Treatment

Variable 
No. (%) of Patientsa

(n = 51)

Total length of treatment (days)  
(median and range)

	 6.00	 (1–38)

Nephrotoxic event 	 6	 (12)

Concomitant nephrotoxic drugs n = 6 events
0 or 1 	 0	 (0)
2 	 4	 (67)
≥ 3 	 2	 (33)

Concomitant drug therapy n = 6 events
Furosemide 	 4	 (67)
ACE inhibitor or ARB 	 3	 (50)
Piperacillin–tazobactam 	 2	 (33)
Contrast dye 	 2	 (33)
Vasopressors 	 2	 (33)

ACE = angiotensin-converting enzyme, ARB = angiotensin receptor blocker.
aExcept where indicated otherwise.

reduction in vancomycin dose of about 13%. However, the 
previous authors did not directly compare the dosing regi-
mens generated by the 2 methods. Also, the 2  cohorts in 
the study by Finch and others13 were not similar: the AUC-
based monitoring group had a higher infection severity 
score and comorbidity index, which limited the interpret-
ation of results for cumulative doses. 

Of note, the pharmacists involved in determining dos-
ing regimens with trough-based monitoring in our study 
mentioned that, in clinical practice, they would tend to tol-
erate trough concentrations slightly below 15 mg/L, as they 
would expect the accumulation of vancomycin and rising 
trough concentrations with monitoring early in therapy. 
During our study, pharmacists were instructed to design 
a dosing regimen that would necessarily generate a trough 
concentration between 15 and 20 mg/L without considera-
tion of other variables; this might have increased the differ-
ence in daily doses determined by the 2 methods. 

In our study, we found that the dosing regimens with 
AUC- and trough-based monitoring differed more in terms 
of the dosing intervals than in terms of the unit dose. Nix 
and others22 studied the impact of dosing interval in lim-
iting vancomycin AUC with trough-based monitoring. 
Their data suggested that maintaining a longer dosing 
interval and escalating unit doses to achieve a target trough 
concentration results in excessive vancomycin expos-
ure (as reflected in the AUC), with potentially high peak 
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concentrations. They recommended shortening the dosing 
interval with the trough-based method to maintain a thera-
peutic AUC. This recommendation contrasts with our data: 
even if our pharmacists tended to shorten dosing intervals 
when the target trough concentration of 15 to 20 mg/L was 
not reached (rather than increasing the unit dose), the mean 
predicted AUC was still high, just below the nephrotoxicity 
threshold of 600 mg*h/L. 

The prevalence of nephrotoxic events in this study 
was 12%, greater than other recent data showing that AKI 
occurs in about 5% of patients exposed to vancomycin.23,24 
The prevalence of AKI observed in our study occurred in the 
context of trough-based monitoring, the method used at our 
centre at the time of data collection. This finding concurred 
with several recent studies showing that higher vancomycin 
exposure and trough-based monitoring are linked with 
nephrotoxicity.3,8,13,23 The risk of AKI is potentiated by the 
concomitant use of nephrotoxic drugs, which was high in 
our study, with 73% of patients taking at least 1 concomitant 
nephrotoxic drug. It would be relevant to compare the preva-
lence of nephrotoxicity at our centre before and after large-
scale implementation of the AUC-based monitoring method.

This study had some limitations. It was a single-centre, 
retrospective study; however, there were very few missing 
data for the selected patients. Some blood sampling times 
may have been incorrect, because nurses in our centre often 
enter timing data into the electronic records before actually 
taking the sample. However, given that the same data were 
used to compare the 2 methods, we do not expect that dif-
ferences in sampling time would lead to significant differ-
ences in our results. Patients with unstable renal function 
or presenting with AKI before or during treatment were not 
excluded from the study; this might have affected the data 
obtained, given that steady state is usually not achieved in 
these cases.25 Also, critical care patients frequently have 
unstable vancomycin clearance, which prevents achieve-
ment of a steady state.26 In 52% of the courses of therapy in 
our study, the patients were admitted to the intensive care 
unit during their vancomycin treatment, but few had septic 
shock, and creatinine levels were stable in most patients. In 
addition, the mean volume of distribution for vancomycin 
in the study population was 0.74 L/kg, which is similar to 
what has been described in the literature.27,28

Our institution-specific practice (with a high rate of 
endovascular infections) and the study’s exclusion criteria 
(with exclusion of patients undergoing renal replacement 
therapy, those with central nervous system infection, and 
pediatric patients) limit extrapolation of data to these 
populations. In addition, our study did not aim to compare 
Bayesian-determined dosing regimens. 

Our study compared dosing regimens in terms of phar-
macokinetic parameters; it was not designed to evaluate 
clinical efficacy. Only 11% of the treatment courses included 
in the analysis were for proven MRSA infection, which may 

bring the relevance of our results into question; according 
to the monitoring guideline, there is insufficient evidence 
to provide recommendations on vancomycin monitoring 
for patients with infections other than MRSA.4 However, 
our study data compared well with the most extensive 
prospective study of AUC-guided vancomycin dosing in 
adults, in which, similarly, only 10% of the study population 
had microbiologically proven MRSA infections.29 In that 
study, there was no difference in clinical efficacy between 
AUC- and trough-based monitoring.29 Further research is 
warranted in this area, as prospective data for vancomycin 
monitoring in infections other than MRSA are still rare.

CONCLUSION
AUC-based monitoring could allow a significant reduction 
in daily vancomycin doses and a significant lengthening of 
dosing intervals relative to trough-based therapeutic drug 
monitoring. Extrapolated trough concentrations and AUC 
values were also considerably lower with AUC-based mon-
itoring, and we confirmed that a target trough concentra-
tion of 15 to 20 mg/L is unnecessarily high. These benefits 
have the potential to reduce nephrotoxicity at our centre, 
and AUC-guided dosing for vancomycin should therefore 
replace trough-based monitoring.
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